A quantitative analysis of the crossed septohippocampal projection in the rat brain.
The projection from the medial septal-diagonal band complex (MSDB) to the hippocampal formation is generally considered to be primarily an uncrossed projection. The present study examined the number of MSDB neurons which project to the contralateral hippocampus, the position of these cells, their identity as either cholinergic or GABAergic, and the question of bilateral collateral projections. The fluorescent dyes Fluoro-Gold or diamidino yellow were injected into 5 equally-spaced sites along the septotemporal extent of the right hippocampus of adult female Sprague-Dawley rats. In some animals True Blue (5%) was also injected in a similar fashion into the left hippocampus. Five days later the brains were processed for fluorescence microscopic examination. The number of retrogradely labeled cells on each side was counted in every fifth section (200 microns interval) through the MSDB and the percentage of contralaterally projecting neurons was calculated. Averaging across all sections and all brains, it was found that approximately 15% of the medial septal neurons and 17% of the diagonal band neurons project to the contralateral hippocampus. Most of the labeled neurons, both ipsilateral and contralateral, were present in the caudal half of the MSDB. Within the medial septum contralaterally placed cells were distributed uniformly throughout the mediolateral extent and some of these stained immunocytochemically for choline acetyltransferase or glutamic acid decarboxylase. In brains in which diamidino yellow was injected into the right hippocampus and True Blue into the left numerous neurons were observed to contain both dyes, thus indicating projections to both hippocampi.